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The Issue
The prevalence of childhood obesity has 
been on the rise for decades and has now
been considered to have reached
epidemic proportions. According to the
Centers for Disease Control and
Prevention (2021a), the prevalence of
obesity in 2017 among children and
adolescents between the ages of 2-19 
was 19.3%, affecting nearly 14 million. 
The number is still trending upwards and
due to the deadly health consequences of
childhood obesity, it’s a disease worth
fighting against. However, because of its 
complexity, it’s important to understand
the many influences of the disease and




According to the World Health
Organization (n.d.A), obesity can be
defined as abnormal or excessive fat
accumulation in the body presenting a risk 
to one’s health. Body Mass Index (BMI),
which is weight in kilograms divided by 
height in meters squared, is commonly 
used to measure obesity (Centers for
Disease Control and Prevention, 2021b). 
Obesity is classified as a BMI at or above
the 95th percentile for children and teens 
on the Centers for Disease Control and
Prevention (CDC) growth charts for age
and sex (see figure 1) (Centers for
Disease Control and Prevention, 2021b). 
Unlike adults, BMI is both age- and sex-
specific for children (Centers for Disease
Control and Prevention, 2021b). This is 
due to children’s body composition varying
with age and between girls and boys 
(Centers for Disease Control and




      
       
    
        
     
      
    
     
    
 
      
    
     
       
    
     
     
      
    
     
      
       
    
     
      
     
     
     
    
    
      





     
   
       
      
        
    
     
      
        
      
     
  
   
    
   
       
 
    
        
    
    
        
      
     
     
      
      
   
   
     
    
    
   
      
     
     
       
     
     
     
     
    
      
       
  
     
     
     
    
     
      
     
      
   
   
    
 
 
   
      
   
     
     
      
      
       
    
    
  
    
       
    
interpreting a child’s BMI, it must be
comparative to other children of the same
sex and age. Moreover, overweight is 
classified as a BMI at the 85th to less than
the 95th percentile, normal weight is 
between the 85th and 5th percentile,
whereas underweight has a BMI less than
the 5th percentile (Centers for Disease
Control and Prevention, 2021b). 
In addition to using BMI percentiles as a
diagnostic tool, BMI z-scores are also
used. Obesity has been defined as a Z-
score greater than 1.64. However, studies 
have questioned its validity in defining
obesity and recommend that it is used
with caution. (Vanderwall, Eickhoff, Clark,
& Carrel, 2018) concluded that BMI z-
scores may be sensitive to changes in
adiposity and is a weak predictor of these
changes in total body fat (%FAT) due to
the poor specificity. It has also been found
that BMI z-scores are weak indicators of
severe obesity, becoming more inaccurate
at values greater than the 97th percentile
due to the constraints of converting very 
high BMIs into z-scores (Freedman &
Berenson, 2017). As a result, Freedman
and Berenson (2017) recommends using
adjusted BMI z-scores or expressing very 
high BMIs as a percentage on the CDC
growth chart’s 95th percentile.
Health Implications of
Childhood Obesity
In 2013, the American Medical
Association recognized obesity as a
disease (Kyle, T. K., Dhurandhar, E. J., &
Allison, D. B. (2016). However, despite
being a disease within itself, it is also a
major risk factor to countless other
diseases, making it a significant public 
health issue. Not only do children who
have obesity have a higher chance of also
being obese as an adult, they also have
an increased risk of developing type 2 
diabetes mellitus, cardiovascular disease,
stroke, hypertension, kidney disease, non-
fatty liver disease, sleep apnea,
gastroesophageal reflux disease (GERD),
and cancer as both a child and adult.
Type 2 Diabetes Mellitus (T2DM) has also
been a growing concern in children. It is a
disease where people cannot process 
glucose properly causing an accumulation
of glucose in the blood stream which can
ultimately result in high blood sugar (Mayo
Clinic Staff, 2020). T2DM is said to be
developed when the pancreas can no
longer produce insulin, a hormone that
regulates blood sugar levels; or when the
body becomes resistant to insulin,
meaning the body’s cells does not
respond to insulin (Mayo Clinic Staff,
2020). For many years, T2DM was 
considered an adult-onset disease.
However, this disease has become
prevalent among children as of late, driven
by the rise of childhood obesity (Mayo
Clinic Staff, 2020). According to a study 
published in the Journal of the Endocrine
Society (2017), children with obesity face
four times the risk of developing T2DM
compared to children with a body mass 
index (BMI) in the normal range. This is 
because individuals who are overweight
are also likely to have insulin resistance
which is a major risk factor for T2DM. The
mechanisms by which visceral obesity 
results in insulin resistance appears to be
related to the excess fat buildup possibly 
resulting in impaired insulin signaling
through cell autonomous mechanisms, or
through the induction of inflammation
which can impair insulin action (Hardy,
Czech, & Corvera, 2021). Weight loss has 
been shown to improve insulin resistance.
However, how exactly weight loss 
improves insulin resistance is not
completely understood (Greco et al.,
2002).
Furthermore, individuals who have obesity 
require more blood to supply oxygen and
nutrients to their bodies causing
hypertension, an increase in blood
pressure (Penn Medicine, n.d.). Persistent
hypertension can lead to stroke, heart
attack, heart disease (Akil & Ahmad,
2011). In addition, having extra weight can
forces your kidneys to work harder and
filter wastes more than normal
consequently causing kidney disease
(National Kidney Foundation, 2017). In
addition to the direct effect of obesity to




      
    
      
    
     
    
         
    
      
      
      
      
     
 
    
      
  
      
      
     
       
    
      
    
    
      
    
     
   
      
       
    
     
      
   
      
    
    
    
    
    
    
     
    
    
    
    
 
      
       
     
    
    
     
     
    
       
    
      
    
     
    
     
     
      
     
  
     
      
      
   
   
      
      
 
     
      
    
    
      
       
      
      
       
     
       
    
   
      
     
       
     
      
        
    
     
      
      
     
     
        
   
     
     
 
 
     
       
     
       
to note that many diseases can start a
domino effect. Uncontrolled diabetes and
hypertension can also later lead to kidney 
disease. As stated before, obesity can
cause insulin resistance resulting in
diabetes. Additionally, insulin resistance
can lead to a buildup of fat in liver cells 
(Harvard Health Publishing, 2020). This 
buildup can then cause inflammation and
liver damage, with further damage leading
to cirrhosis which is late stage of the
disease and permanent damage of the
liver (Harvard Health Publishing, 2020). 
Obesity has also increased the risk of
sleep apnea, a disorder occurring when
breathing repeatedly stops and starts 
during sleep. In obese people, the airway 
is narrowed due to fat deposits in the
upper respiratory tract causing a decrease
in muscle activity in that region (Jehan, S
et al., 2017). This ultimately results in
sleep apnea which can then cause
cardiovascular problems due to drops in
blood oxygen levels (Mayo Clinic Staff,
2019a). Obesity is also linked to GERD, a
disease when stomach acid flows back 
into the esophagus, also known as 
heartburn. This is due to excess belly fat
causing pressure in the stomach (Kushner
& Kushner, 2013). This can then lead to
inflammation, painful swallowing, and
esophageal cancer (Kushner & Kushner,
2013). In addition to esophageal cancer,
obesity is associated with many other
cancers. According to the National Cancer
Institute (2017), evidence has linked
obesity to meningioma, multiple myeloma,
kidney, endometrial, ovarian, colon,
pancreatic, stomach, gallbladder, liver,
breast, and thyroid. Possible mechanisms 
increasing the risk of these cancers 
include DNA damage, increase in
hormone levels such as estrogen, insulin,
or adipokines, chronic inflammation, and
change in immune responses (National
Cancer Institute, 2017).
In addition to poor physical health, obesity 
as a child and later into adulthood can
consequently lead to poor mental health
conditions. This could include depression,
anxiety, disordered eating, low self-
esteem, and self-efficacy. The association
between obesity and depression is not
bidirectional, meaning depression can
lead to obesity and obesity can lead to
depression. According to a meta-analysis 
of 22 studies and more than 140,000
children, children with obesity was 1.32
more likely to have depression when
compared to normal-weight children
(Sutaria, Devakumar, Yasuda, Das, &
Saxena, 2019). When discussing how
having obesity can lead to depression and
anxiety, a common cause is bullying,
specifically weight-related bullying. This 
type of bullying is usually stemmed from
weight stigma, the societal devaluation of
a person because he or she has obesity 
(Weiss, 2015). Stereotypes about
individuals with obesity are lazy,
unmotivated, or lacking in willpower and
discipline are often created (Weiss, 2015). 
According to psychologist Tyanna Snider
(2015), weight-based bullying can lead to
anxiety and symptoms of depression like
irritability, sadness, low energy, difficulty 
sleeping, and a lack of interest. This can
lead to emotional eating, which can then
result in further weight gain, which may 
then lead to more bullying. Furthermore,
weight-based bullying can cause a child to
become insecure with themselves, feel
excluded and unsafe. As a result, a child
may turn to self-soothing techniques such
as unhealthy and/or secretive eating
behaviors (Snider, 2015). It can also mean
more extreme changes in eating and
exercise in an attempt to lose weight.
However, the mind and body may then
respond with intense urges to binge eat
which could also then lead to weight gain
(Weiss, 2015). Essentially it is an endless 
cycle. In addition to feelings of depression 
and anxiety, obese kids who are victims of
weight-related teasing or bullying are two
to three times more likely to report
thoughts of suicide or cutting (Snider,
2015). It is also important to note that the
association between obesity and
substance abuse is neither clear or
definitive, and more studies should be
conducted.
While weight-based bullying and weight
stigma can often come from peers, it is 
important to address that weight stigma




     
 
      
  
    
    
     
     
     
    
   
      
        
    
      
      
       
     
    
      
    
     
   
    
     
   
    
  
    
     
    
       
     
      
    
       
      







   





    
   
   
     
    
   
       
    
   
    
     
    
    
   
      
     
    
     
   
    
    
     
   
  
   




      
    
 
     
     
    
   
    
   
     
    
    
     
       
    
  
 
      
    
       
 
and healthcare professionals. When an
analysis of children’s movies was 
conducted, it was found that 70% of those
movies included weight-related
stigmatizing content, of which 90% 
targeted characters with obesity (Pont et
al., 2017). Typically, characters who are
visually slim in children’s media are often
portrayed as being kind, popular, and
attractive, but characters with larger body 
sizes are depicted as aggressive,
unpopular, evil, unhealthy, and the target
of humor or ridicule (Pont et al., 2017).
Furthermore, research has found that 37% 
of children reported being teased or
bullied about their weight by a parent
(Pont et al., 2017). Exposure to such
media content and negative parental
experiences can possibly lead children to
feeling like they are not good enough,
hating themselves, as well as depression
and anxiety. Moreover, health care
professionals, including physicians,
nurses, dietitians, psychologists, and
medical trainees, have reported having
bias and prejudice towards obese
patients. Research has indicated that
physicians associate obesity with
noncompliance and decreased medication
adherence, hostility, dishonesty, and poor
hygiene similar to the stereotypes society 
and the media has created (Pont et al.,
2017). This can lead children as they get
older to avoid the doctor, not seek 
preventative care, and cancel
appointments, all of which can lead to
further weight gain and the development
of chronic diseases (Pont et al., 2017).
Interventions for the
Treatment of Childhood 
Obesity
As discussed
earlier, there is a




This is why the
country has done
a great deal of
research and created numerous 
guidelines and interventions to prevent
and reduce childhood obesity. The
Academy of Nutrition and Dietetics has 
provided guidance and recommendations 
in the treatment of childhood obesity. It is 
recommended that comprehensive and
multicomponent interventions that include
diet, physical activity, behavioral
counseling, and parent or caregiver
engagement be implemented (Hoelscher,
Kirk, Ritchie, & Cunningham-Sabo, 2013). 
Registered dietitians should be fully 
involved in the treatment intervention, and
treatment should be centered around
learning and establishing healthy eating
patterns, identifying parental factors, and
dissuading a sedentary lifestyle
(Hoelscher, Kirk, Ritchie, & Cunningham-
Sabo, 2013). Interventions do become
more intensive for cases of extreme
obesity, as structured nutrition
prescriptions, pharmacologic agents or
bariatric surgery are recommended
(Hoelscher, Kirk, Ritchie, & Cunningham-
Sabo, 2013).
As previously discussed, obesity can play 
a significant factor on a child’s mental
health, thus addressing behavioral and
psychosocial factors is extremely 
important when discussing the treatment
of childhood obesity. The American
Psychological Association (APA) has also
provided recommended interventions for
the treatment of obesity among
adolescents. These recommendations,
which were designed by the Clinical
Practice Guideline for Multicomponent
Behavioral Treatment of Obesity and
Overweight in Children and Adolescents,
are based on a systematic review of the
scientific evidence, with patient values and
preferences and the applicability across 
demographic groups and settings 
considered (Tyler & Horner, 2008). Also,
the benefits and harm of interventions 




       
    
     
    
   
       
       
     
  
      
     
      
    
      
       
     
    
    
      
      
    
     
       
      
   
 
 
   
   
     
   
     
   
     
    
   
     
     
    
      
    
 
   
 
 
     
     
      
       
   
     
     
    
      
     
     
     
     
     
      
    
   
       
       






     
       
  
    
        
    
     
     
     
    
     
       
     
       
   
   
 
    
  
Determinants of Health 
Biological Determinants 
1"' 
• Behavioral Determinants 
\ t, • 
C Psychosocial Determinants 
Environmental & Physical 
Determinants 
0 Social, Political, & Q Economic Determinants 
According to the guideline, “For child and
adolescent patients aged 2-18 with
overweight or obesity, the panel strongly 
recommends the provision of family-based
multicomponent behavioral interventions,
with a minimum of 26 contact hours,
initiated at the earliest age possible” (Tyler
& Horner, 2008). These behavioral
interventions are defined as interventions 
that target changes in diet and/or physical
activity, often involving parents or the
entire family, and include cognitive and
behavioral techniques to assist with
changing diet and activity (Tyler & Horner,
2008). It is important to note that during
the systematic review, it was found that
severity of adiposity, parental obesity,
race, and socioeconomic status (SES) did
not affect the outcome of the interventions 
(Tyler & Horner, 2008). Furthermore, no
intervention was associated with patient
adherence and no one intervention was 
found to be more effective than another
(Tyler & Horner, 2008). This can give
practitioners flexibility when choosing an
intervention.
These two specific guidelines and
recommendations for interventions in the
treatment of obesity in children are very 
much similar. Both recommendations 
place a significant focus on behavioral
change techniques targeting eating habits 
and physical activity. The interventions are
also family-centered, a critical
characteristic because lifestyle health
behaviors are most often learned and
reinforced within the family. Lastly,
emphasis is placed on counseling given
that poor mental health is associated with
children who have obesity.
Social Determinants of
Childhood Obesity
Social determinants of Health (SDoH) are
conditions in the places people live, learn,
work, and play, and these conditions can
influence a wide range of health risks and
outcomes (Centers for Disease Control
and Prevention, 2021c). This can cause
certain subpopulations to be more at risk 
for obesity. The etiology of obesity is 
considered to be multifactorial, meaning a
combination of factors are often involved
in the development of obesity such as 
individual, familial, and societal factors
(Fuemmeler et al., 2015). Thus, while
there are guidelines created to treat
obesity, it is important to also understand
the numerous factors that cause certain
individuals to more likely have obesity 
(see Figure 2). The simple evaluation of
body fat is and will not be enough to
combat the childhood obesity (Sagar &
Gupta, 2017).
Biological Determinants
There are certain biological factors that
can be influential in the health status of
individuals. Determinants such as family 
history and genetic makeup have been
known to be linked to childhood obesity. A
risk factor for childhood obesity is having
parents who also have obesity. According
to the Journal of Pediatric Psychology,
children with two obese parents are 10–12 
times more likely to be obese
(Fuemmeler, Lovelady, Zucker, & Østbye,
2013). While the influence of the family on
childhood obesity can be seen through
genetics, it can also be influenced through
behavioral factors and environmental
factors such as living conditions.





    
     
    
   
     
      
  
     
      
   
      
     
       
      
    
   
     
    
      
     
     
    
      
     
   
      
   
     
 
 
      
     
   
     
   
   
      
      
     
      
     
  
    
    
   
     
      
     
    
     







    
    
   
      
     
   
    
 
    
       
       
     
      
   
     
    
       
   
    
    
      
    
     
     
      
      
      
   
     
      
     
    
    
      
   
  
    
   
 
      
     
    
     
      
     
     
    
     
      
     
   
      
     
association studies have been conducted
to understand the association of specific 
gene variations to obesity. Although
hundreds of genome-wide association
studies have been reported for adult
obesity, not much is known about the
genetics specific for early-onset obesity 
(Bradfield et al., 2019). Furthermore, only 
a few studies have been conducted in
non-European populations to date.
Therefore, in addition to not knowing
much about how genetic factors are linked
to childhood obesity, there is also a lack of
knowledge in regard to how it affects 
different populations. Despite these
shortcomings, genome-wide association
studies have been able to identify and
confirm several gene variants associated
with obesity with the likelihood of also
being associated with childhood obesity
(Bradfield et al., 2019). Genes such as fat
mass- and obesity-associated gene
(FTO), leptin, and melanocortin 4 receptor
(MC4R) are commonly known to be
associated with obesity as they promote
food intake, produced by fat cells, and
stimulate appetite, respectively (Centers 
for Disease Control and Prevention,
2013).
Moreover, Prader Willi Syndrome, a rare
genetic disorder caused by the absence of
paternally-expressed, imprinted genes on
chromosome 15, is also linked to
childhood obesity (Bohonowych, Miller,
McCandless, & Strong, 2019). This 
disorder has a birth incidence of 1/10,000
to 1/30,000, and an estimated prevalence
of roughly 10,000 to 20,000 individuals in
the United States. It does not discriminate,
affecting males, females, and all races 
and ethnicities equally (Bohonowych,
Miller, McCandless, & Strong, 2019). 
Symptoms can differ throughout the
lifespan, but its main characteristics 
include neonatal hypotonia, poor feeding,
and lack of appetite in infancy, followed by 
weight gain, lack of satiety, and
uncontrolled appetite, frequently after the
age of 2–3 years (Bohonowych, Miller,
McCandless, & Strong, 2019).
Behavioral Determinants
While a child’s genetic makeup and family 
history can influence their risk of
developing obesity, an individual’s 
behavior can also contribute to the risk. 
These determinants can consist of a
child’s dietary habits, sleeping patterns,
and living a sedentary life.
Children’s eating habits can play a major
role in their overall health. Poor eating
habits can lead to weight gain and the
eventual development of obesity. These
habits can include not eating nutrient rich
foods such as fruits and vegetables, as 
well as dairy and whole grains, and
instead eating high-calorie foods,
processed foods that are high in fat and
sodium, as well as sugary beverages.
According to the 2020-2025 Dietary 
Guidelines for Americans, children often
do not meet the recommended intake
vegetables, whole grains and dairy (USDA
and HHS, 2020). While children ages 2-4 
do meet recommend fruit intakes,
consumption of fruit decline once turning
five years old, no longer meeting the
recommended intake for fruit (USDA and
HHS, 2020). Furthermore, regarding
consumption of added sugars, saturated
fat, and sodium, more than 75% of
children exceed the recommended limit
(USDA and HHS, 2020). These typical
dietary habits of children correlate with
habits that can lead to obesity. A child’s 
dietary intake is heavily influenced by their
parents/caregiver which is why family-
centered behavior modification is essential
in interventions.
According to Pediatrics, the official journal
of the American Academy of Pediatrics,
because of widespread availability to
television, videos, computers, and video
games, children are more inactive than
ever (Council on Sports Medicine and
Fitness and Council on School Health,
2006). Studies have found that sedentary 
behaviors as a result of increased screen
time can increase a child’s risk of obesity.
The National Health and Nutrition
Examination Survey concluded that
children who watched at least four hours 




    
     
      
    
    
 
     
     
       
   
    
       
      
      
     
    
    
     
     
        
    
      
     




       
   
     
   
  
    
    
      
      
       
     
    
     
      
    
    
    
   
    
    
 
     
   
   
      
     
     
     
     
       
      
    
   
      
    
     
   
     
   
       
    
   
       
   
    
    
   
     
     
     
  
 
   
 
 
    
     
      
    
   
   
    
  
 
       
    
      
      
    
     
       
         
      
       
    
   
      
    
      
    
   
  
   
physically active and had higher BMIs 
compared to children who watched less 
than two hours of television (Council on
Sports Medicine and Fitness and Council
on School Health, 2006).
Lack of physical activity and poor eating
habits are big causes of childhood obesity,
but another behavior that can increase a
child’s risk of obesity is poor sleeping
patterns. Evidence shows that compared
to children who get enough hours of sleep,
children who get inadequate number of
hours of sleep are more likely to having
obesity (Morrissey, Taveras, Allender, &
Strugnell, 2020). Studies suggest the
reasons for this is due to an energy 
imbalance via altered hormone regulation,
lower physical activity levels due to fatigue
during the day resulting in an increase in
sedentary time, as well as a higher caloric 
intake which could possibly be due to late-
night eating or snacking (Morrissey,
Taveras, Allender, & Strugnell, 2020).
Psychosocial Determinants
In addition to a child’s behavior, there are
psychosocial determinants that can
increase a child’s risk of obesity. These
determinants include both stress and
depression. As previously discussed,
obesity can cause stress and depression
among children. However, stress and
depression can also bring about obesity in
children. Although we want to depict
childhood as a time of fun and being
carefree, that is not always the case
(Centers for Disease Control and
Prevention, 2021d). Just like adults,
children can be stressed and depressed. It 
is not entirely known why children develop
stress and depression, the CDC states 
trauma, maltreatment, bullying, and
parental anxiety and depression as 
possible causes (Centers for Disease
Control and Prevention, 2021d).
Short term stress has been known to
suppress appetite. However, research
shows that chronic stress can increase
appetite due to the release of hormones 
such as grehlin and cortisol (Mayo Clinic 
Staff, 2019b). When an individual is 
stressed, the body converts to its fight or
flight response, a revved-up physiological
state that can result in increased heart
rate, elevated blood pressure, and boost
of energy (Mayo Clinic Staff, 2019b). This 
can essentially deplete energy stores and
motivate the body to eat via the appetite-
stimulating hormones of grehlin and
cortisol (Mayo Clinic Staff, 2019b). This at
times is labeled as emotional or stress 
eating. With an increased appetite,
overeating can possibly occur ultimately 
leading to weight gain. In addition to
overeating, stress can trigger other
behaviors associated with obesity such as 
poor sleep and physical inactivity; both of
which was mentioned as behaviors that
increase the risk of obesity among
children (Harvard Health Publishing,
2021). As already discussed, anxiety and
depression can lead to behaviors such
emotional eating, cycles of binge eating,




Apart from psychosocial determinants, the 
environment a child lives and socializes in
can also increase their risk of having
obesity. Environments that can increase
their risk are neighborhoods that lack 
access to supermarkets, parks and
sidewalks, as well as crime-infested and
violent areas.
When an individual lives in an area with
limited access to affordable and healthy 
foods, they are living in what is called a 
food desert. According to the United
States Department of Agriculture, food
deserts are characterized as an area that
is more than one mile from a supermarket
if in an urban area, and more than 10
miles away from a grocery store if in a
rural area (USDA, 2009). People living in
food deserts are less likely to consume
healthy foods (USDA, 2009). This is due
to their reliance on corner stores and
convenience stores, which are highly 
prevalent in food deserts, for their daily 
consumption of food (USDA, 2009). 
Corner stores and convenience stores 
typically sell unhealthy foods such as 




    
      
    
     
    
      
      
      
    
      
  
 
      
        
  
    
       
     
    
    
  
   
      
     
       
      
     
       
    
        
    
       
      
     
      
     
  
 
    
 
 
   
    
      
    
    
     
      
     
     
   
   
   
      
   
     
   
     
    
      
       
  
 
      
     
     
    
     
      
    
     
     
   
        
    
      
      
     
        
      
      
      
    
     
    
        
    
 
    
   
   
   
      
     
   
     
     
   
       
    
     
      
      
      
      
    
    
       
     
      
beverages, processed and high-fat foods 
and do not sell foods such as fruits and
vegetables. Consumption of these foods 
can lead to unhealthy eating habits which
as previously discussed can contribute to
weight gain and the development of
obesity. Children living in these areas are
essentially at a disadvantage due to the
barriers that exist to healthy foods which
in turn can lead to chronic diseases and
early death.
While one’s built environment can lead to
poor eating habits, it can also contribute to
sedentary behaviors in children. As 
previously discussed, an inactive lifestyle
can contribute to weight gain. Living in
areas that do not have sidewalks and
parks can inhibit physical activity for
children. A meta-analysis examining the
association between sidewalk accessibility 
and weight-related behaviors such as 
physical activity, found support of the
association in majority of the studies.
However, it is important to note that some
of the studies were also inconclusive (Wei
et al., 2020). Furthermore, living in areas 
that have high violent crime rates are also
thought to discourage parents from
wanting their children to go outside to be
physically active. Parents want to keep
their children safe but in turn this leads to
prolonged lying down and sitting among
children. While this all makes sense and
reasonable, studies have failed to make a
definitive and direct correlation between
the two.
Social, Political, and Economic
Determinants
Social, political, and economic 
determinants linked to childhood obesity 
are food insecurity, poor education, and
lack of school policies promoting physical
activity. Food insecurity can be
characterized as having a reduction in
food intake due to lack of resources or
money (USDA, 2020). An implication of
poverty, food insecurity can increase a
child’s risk of obesity due to family’s 
inability to buy nutritious food which is 
characteristically more expensive (Kral,
Chittams, & Moore, 2017). In addition,
low-income communities typically reside in
food deserts which can lead to obesity as 
previously discussed. Furthermore, food
insecurity can lead to cycles of food
deprivation and overeating, as well as 
increased levels of stress all of which can
lead to weight gain (Kral, Chittams, &
Moore, 2017).
Second, poor education can be an
influential factor in childhood obesity.
Since parents and/or caregivers are
primarily the decision-maker when it
comes to what children eat, when
discussing poor education, it will be
regarding the decision-maker. After
analyzing data from the 2011-2014
National Health and Nutrition Examination
Survey (NHANES), Ogden CL, Carroll
MD, Fakhouri TH, et al. (2019) found that
the prevalence of childhood obesity 
increased as the education level of the
head of household decreased. Thus, the
likelihood of a child developing obesity is 
higher if the head of household is a high
school graduate or less compared to if
they are a college graduate. It is important
to note that this association was seen in
both males and females as well as all
races. This association may be due to lack 
of knowledge regarding healthy foods to
eat, or job status and income level due to
low education level.
Lastly, recess is an opportunity to
increase physical activity levels in
children, targeting behavioral
determinants of childhood obesity.
Participating in recess, a scheduled period
during the school day that allows for staff-
monitored physical activity for students, 
has many benefits such as increased level
of physical activity, as well as improved
memory, concentration, school grades 
and test scores, and better behavior and
social interactions (Centers for Disease
Control and Prevention, n.d.A). Despite
the many benefits to school recess, it is
not mandatory in all 50 states of America.
According to the State of Childhood
Obesity (n.d.), a project of the Robert
Wood Johnson Foundation, 20 states 
have policies that address and require
recess. However, of those 20 states, 14
do not require the daily recommendation
for physical activity (State of Childhood
9 
Obesity, n.d.). The Physical Activity 
Guidelines for Americans recommend that 
“Children and adolescents ages 6 through 
17 years should do 60 minutes or more of 
moderate-to-vigorous physical activity 
daily” (HHS, 2018). Schools are 
essentially contributing to the increase of 
childhood obesity by not offering at least 
some type of physical activity throughout 
the day. As previously discussed, 
sedentary behaviors, which could be 
sitting in the classroom all day, can 
increase the risk of obesity. In addition, 
vulnerable subpopulations, such as 
children who do not have access to parks 
and sidewalk, could benefit from daily 
recess. Furthermore, all schools could 
help towards the fight of childhood obesity 
by offering the daily recommendation of 
60 minutes of physical activity. However, 
this cannot happen unless recess is 
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Figure 2: The social-ecological framework model illustrating the multiple factors that
play a role in increase the risk of childhood obesity
COVID-19 and Childhood 
Obesity
The coronavirus disease 2019, also
known as COVID-19, is an infectious virus 
that spreads primarily through droplets of
saliva or discharge from the nose when an
infected person coughs or sneezes (World
Health Organization, n.d.B). The disease
affects individuals differently, but the most
common symptoms including fever, dry 
cough, and fatigue with the most serious 
symptoms being difficulty breathing or
shortness of breath, chest pain or
pressure, loss of speech or movement
(World Health Organization, n.d.B). 
Declared a pandemic on March 11, 2020
by the WHO, COVID-19 caused more
than 140 million confirmed cases and
greater than 3 million deaths globally 




      
     
      
 
 
         
     
    
     
       
     
     
  
  
      
     
   
  
     
       
    
     
   
      
     
 
      
       
     
     
        
      
    
      
     
      
     
     
      
    
     
    
     
      
     
      
      
      
    
       
      
    
      
       
   
      
      
     
    
     
       
    
      
     
     
   
    
    
      
     
    




    
      
     
      
   
      
     
      
    
   
    
   
  
 
     
    
    
     
   
     
        
      
    
      
       
     
    
     
      
    
  
 
   
    
US, there have been 31 million cases 
confirmed and 500,000 deaths, according
to the WHO (World Health Organization,
n.d.C).
To slow the spread of the virus, the CDC
recommended schools to close and adapt
virtual learning, individuals to stay at
home, wear masks and maintain physical
distance when outside the home, do not
gather in groups, and wash/sanitize hands 
frequently. As a result of these
recommendations, the pandemic 
consequently exacerbated childhood
obesity, creating a setback in the fight
against an ongoing public health issue.
The guidelines essentially promoted a
sedentary lifestyle reducing opportunities 
for physical activity and causing an
increase in screen time. It also decreased
access to healthy foods for children who
rely on school-provided meals in addition
to increased stress levels causing anxiety 
for some children (Von Hippel &
Workman, 2016; Browne et al., 2021). 
During the pandemic, children were forced
to partake in virtual school, no longer
going to school in-person. Studies have
shown that the risk of obesity is higher
when children are out of school than when
they are in school. In the Early Childhood
Longitudinal Study (ECLS), a nationally 
random sample of 18,170 U.S. children
were followed from kindergarten through
the second grade (Von Hippel &
Workman, 2016). The study found that
between kindergarten and second grade,
the prevalence of obesity among children
increased from 8.9% to 11.5% (Von
Hippel & Workman, 2016). This increased
occurred only during the summer
vacations while no increase was seen
during the school years (Von Hippel &
Workman, 2016). Although the causes of
the increase were not determined, having
no physical education class, an increase
in food insecurity due to lack of school
breakfasts and lunches, as well as an
increase in screen time could all be
possible factors (Von Hippel & Workman,
2016). All these factors presented itself
during the pandemic as a result of all
schools closing to help stop the spread of
the virus. Furthermore, as previously 
discussed, children tend to eat in
response to stress. According to Browne
et al., (2021) 27% of parents self-reported
worsening mental health and 14% 
reported worsening behavioral health for
their children due to the COVID 19
pandemic. Ideally, the external support
from parents can be an effective coping
mechanism to help children overcome
stressful events (Browne et al., 2021). 
However, as parents have also
experienced pandemic stress due to job
loss, isolation, and unexpectedly working
from home, this can lead to increase
stress levels among the child which in
turns contribute to childhood obesity
(Browne et al., 2021).
Limitations
Childhood obesity has been an ongoing
public health concern and due to its major
health implications, there is an abundance
of research regarding the health issue.
However, despite the numerous amounts 
of literature there are several limitations to
the data and study findings. Caution
should be taken when using BMI
measurements, as well as certain diet
assessment methods such as 24-hour
dietary recalls and food diaries, and
studies with an observational study 
design.
BMI measurements are known to be
unreliable when measuring obesity and
body composition due to its inability to
distinguish between lean mass and fat
mass (Gurunathan &amp; Myles, 2016). 
Simply put, one pound of muscle is 
equivalent to one pound of fat. Thus, for
example, as people age, they tend to lose
muscle mass and resultantly have more
fat mass. However, a younger individual
can have the same BMI, despite having
more muscle mass than fat mass.
Furthermore, women typically have more
fat mass and less lean mass compared to
men but could still have equal BMIs 
(Centers for Disease Control and
Prevention, n.d.B)
As previously discussed, a child’s eating




   
     
    
       
     
     
     
   
   
    
    
   
    
    
       
     
      
       
       
     
    
       
    
     
     
   
     
      
   
     
     
      
      
 
     
   
     
    
    
      
   
      
    
        
     
   
     





      
    
    
      
    
      
     
    
       
     
     
    
     
     
    
     
    
     
        
    
       
      


































developing obesity. Many interventions to
improve health and reduce childhood
obesity are surrounded around changing
one’s diet. In order to accomplish that, the
child’s diet must be assessed. Common
tools for diet assessment are 24-hour
recalls and food diaries. However, there
are disadvantages to these dietary 
assessment methods creating difficulty in
accurately measuring and assessing an
individual’s eating habits. When dealing
with 24-hour dietary recalls,
disadvantages to this method are the
possibility of recall bias and interviewer
bias, as well as the need for multiple recall
days to assess usual intake (Shim, Oh,
&amp; Kim, 2014). As for food diaries,
white there is no risk of recall bias, there is 
a risk of underreporting (Shim, Oh, & Kim,
2014). According to Macdiarmid and
Bludell (1998). underreporting has been
an obstacle when trying to capture an
accurate usual dietary intake. The
prevalence of underreporting can range
between 18% and 54% of a sample
(Macdiarmid and Bludell, 1998).
Additionally, underreporting is found to be
more common in women as well as obese
individuals (Macdiarmid and Bludell, 
1998). Moreover, like 24-hour recalls,
multiple days are needed for assessment
when using food diaries to reflect usual
intake (Shim, Oh, & Kim, 2014).
Furthermore, many of the studies used to
find risk factors and health implications 
associated with childhood obesity, used
observational study designs. According to
National Cancer Institute (2017), majority 
of the evidence linking obesity to cancer is 
from observational studies. While this 
particular type of study design is ideal and
widely used for establishing risk factors of
a health disease, it can at times be prone
to confounding and bias. Additionally,
causality between diseases and risk are
not always definitive when using an
observational study design.
What’s Next?
Childhood obesity is a very complex 
disease. So complex that there are a
multitude of factors that increases certain
populations risk of the disease. It has 
been a public health concern for decades
due to the numerous health implications 
associated with the disease as well as the
increasing number of children having
obesity. Treatment for childhood obesity is 
going in the right direction as it is now
taking a more holistic approach, meaning
physical, emotional, and social needs are
considered when offering support. This 
approach allows for more social
determinants of health to be addressed.
However, interventions must still be
invented and implemented to address all
social determinants of health associated
with childhood obesity. Becoming familiar
with all factors that can lead to the disease
and the subpopulations most susceptible,
can help to further combat the disease
and prevent the number of children
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